Introduction
============

Familial Mediterranean fever (FMF) is an autosomal recessive genetic disorder characterized by recurrent attacks of fever with serosal inflammation, most commonly in people of Mediterranean origin. The first attack appears before the age of 20 in \>90% of the patients. Fevers are generally accompanied by symptoms of inflammation in one or more sites. These may include abdominal pain, chest pain, joint pain, and skin rashes, and other characteristic findings. Abdominal pain is the most frequent clinical complaint in FMF. The cause of abdominal pain is sterile peritonitis. These symptoms resemble acute abdomen during attacks. Abdominal attacks have been frequently misdiagnosed as acute appendicitis and unnecessary surgeries have been performed. Unnecessary laparotomy with the diagnosis of appendicitis is not rare. On the other hand, recurrent attacks of peritonitis may lead to abdominal or pelvic adhesions, with the potential for causing mechanical bowel obstruction, volvulus, and strangulation or infertility in female patients. A case of intestinal obstruction secondary to FMF peritonitis even under colchicine therapy has been reported. The diagnosis of FMF is based on the clinical criteria, family history, geographic and ethnic considerations, response to colchicine treatment, and genetic analysis of known mutations. Analysis of MEFV gene is the only method to be confirm the diagnosis of the disease. Colchicine is the gold standard and still the only recommended drug for treating FMF.[@b1-imcrj-11-037]--[@b5-imcrj-11-037] Here, we present a case of adult-onset FMF accompanied by peritonitis as a disease among the rare causes of fever in an adult.

Case presentation
-----------------

A 30-year-old male was admitted to our hospital with the complaints of fever, nausea, vomiting, and generalized myalgia, and weakness for 15 days. The day after hospitalization, the patient had abdominal pain. Approximately a month before, the patient was treated with a diagnosis of urinary tract infection with similar complaints. There was no family history of recurrent fevers. His physical examination showed a high temperature (39.2°C) with widespread abdominal tenderness, and rebound and defense positivity. To rule out an acute abdomen due to appendicitis, abdominal ultrasonography and computed tomography were performed; radiological findings did not suggest appendicitis. Laboratory findings were as follows: hemoglobin: 11.2 g/dL, white blood cell count: 7500/mm^3^, C-reactive protein (CRP): 141 mg/dL (0--5 mg/dL), erythrocyte sedimentation rate (ESR): 88 mm/h, fibrinogen: 508 mg/dL (200--400 mg/dL), d-dimer: 0.9 µg/mL, serum amyloid A (SAA): 4205 mg/L, serum creatinine 0.89 mg/dL, serum albumin: 4.17 g/dL, serum Fe: 17 µg/dL (32--193), serum iron-binding capacity: 180 mg/dL, and haptoglobulin: 498 mg/dL. Antinuclear antibody, antineutrophil cytoplasmic antibody, rheumatoid factor, and *Brucella* agglutination tests were negative. There were 225 erythrocytes/hpf and 3 leukocytes/hpf on urine analysis; the 24 h urinary protein was 708 mg/dL and the 24 h urinary microalbumin was 291 mg/dL. *MEFV* gene mutation analysis revealed homozygosity for the R202Q mutation.

FMF was considered in the patient due to the presence of recurrent febrile serositis attacks and R202Q homozygous mutation in the FMF gene analyses. Colchicine was started 3×0.5 mg/day by consulting rheumatology on day 8 of admission. The patient's symptoms were successfully controlled by administration of colchicine. On the 7th day of the treatment, the patient was discharged with colchicine treatment. After the colchicine treatment, there was a marked improvement in his complaints and the inflammatory markers returned to normal levels. At his follow-up visit at 6 months, the patient remained asymptomatic. The patient provided written informed consent to have the case details published.

Discussion
==========

FMF is a disease that is characterized by recurrent fever and serosal inflammation (e.g., peritonitis, pleuritis, synovitis). The majority of affected individuals (80%) present before 10 years of age and 90% present before reaching the age of 20 years. Onset of the disease at an older age may occur, but is rare after 40 years old. Acute episodes may last from 24 to 72 h and have variable frequencies. Some commonly reported precipitating causes include viral illness, emotional stress, excessive/intense physical activity, high-fat diet, extremes of temperature, and menstruation in women. The frequency of attacks may range from once a week to every 5--10 years, with the median frequency being approximately once a month.[@b1-imcrj-11-037],[@b2-imcrj-11-037],[@b6-imcrj-11-037],[@b7-imcrj-11-037] Our case was diagnosed at an advanced age because of the lack of typical presentation.

The majority of patients with FMF (95%) experience abdominal pain, and this may be the first finding in half of the patients. It may remain localized or become widespread. The patient may present with a mild distension as well as a severe peritonitis. On physical examination, distension, rebound sensitivity, and decreased intestinal sounds are observed. Posterior peritoneum is rarely affected by FMF episodes and may be confounded with renal colic and acute pelvic inflammatory disease. As the abdominal episodes may be confounded with acute abdomen presentation in FMF, appendectomy and laparotomy may be needed.[@b1-imcrj-11-037],[@b2-imcrj-11-037],[@b8-imcrj-11-037] In our case, the patient had peritonitis and fever. Radiological findings did not suggest acute abdomen.

Acute episodes of FMF are associated with acute inflammation markers, such as CRP, fibrinogen, and SAA protein. However, elevated levels of SAA, CRP, and fibrinogen are nonspecific and do not critically contribute to the diagnosis. Molecular genetic diagnostic testing is used to provide a confirmation of the FMF diagnosis as it is obviously more specific than the other laboratory analytes such as ESR and CRP. Also, some researchers use SAA protein levels as an important marker of chronic inflammation in between attacks of FMF.[@b2-imcrj-11-037],[@b9-imcrj-11-037]--[@b11-imcrj-11-037] In our case, a marked increase in SAA suggested FMF.

The diagnosis still relies mainly on clinical criteria. Several diagnostic criteria have been shown in the literature. The most widely used criteria are the so-called Tel-Hashomer criteria, but actually refers to either Livneh et al[@b12-imcrj-11-037] or Sohar et al[@b13-imcrj-11-037] criteria. A favorable response to colchicine may be one of the most valuable criteria for diagnosing FMF.[@b2-imcrj-11-037] Clinically, our patient fulfilled the Tel-Hashomer diagnostic criteria (Sohar criteria) with two major criteria (recurrent febrile episode associated with peritonitis and favorable response to colchicine) and one minor criterion (recurrent febrile episodes).

Genetic analysis plays a certain role in the diagnosis of the disease. The gene responsible for FMF (*MEFV*) is localized on chromosome 16p13.3 and includes 10 exons. FMF exhibits an autosomal recessive pattern of inheritance, and patients are either homozygous or compound heterozygous for *MEFV* mutations. Most of these mutations are in exon 10. The most commonly observed mutations ie, M694V, M680I, M694I, V726A, and E148Q, are responsible for a large percentage of mutations in different ethnic groups. The relationship between FMF and mutations such as M694V, M694I, M680I, V726A, and E148Q has been clearly established; however, the role of the amino acid substitution R202Q, where glutamine (Q) substitutes for arginine (R), has not been fully elucidated. However, in recent studies, a higher frequency of R202Q was found among patients with FMF compared to healthy controls, suggesting that R202Q may be a disease-causing mutation.[@b12-imcrj-11-037]--[@b16-imcrj-11-037] In our case, genetic analysis demonstrated homozygous R202Q mutation.

Treatment of FMF is focused on the prevention of painful attacks and the development of amyloidosis. Non-steroidal anti-inflammatory drugs may be used to treat individuals during acute episodes, although they are not always effective. Colchicine has been the mainstay of FMF treatment since 1972. It reduces the frequency, severity, and duration of attacks and prevents amyloidosis in almost all patients when used regularly on a lifelong basis at optimal doses. However, despite using maximum doses, 5%--10% of patients do not respond well to colchicine and 30% have partial response. These patients are either intolerant or resistant to colchicine. Interleukin-1 and tumor necrosis factor inhibitors may be effective in these settings.[@b2-imcrj-11-037],[@b3-imcrj-11-037],[@b7-imcrj-11-037] Our patient was diagnosed as FMF, and colchicine 1 mg/day was prescribed to be taken lifelong. At his follow-up visit at 6 months, ESR, fibrinogen, and CRP values had returned to normal levels. Abdominal pain, fever, and arthritis had completely resolved.

Conclusion
==========

We describe this case of adult-onset FMF accompanied by peritonitis as a disease among the rare causes of fever in an adult who was treated with colchicine. Based on this case, we propose that FMF should be kept in mind in the differential diagnosis of the patients with periodic fever syndromes.
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